P o s i t r o n i r r a d i a t i o n e f f e c t s on p o l y p r o p y l e n e (PP) and p o l y e t h y l e n e d u r i n g t h e p o s i t r o n l i f e t i m e measurements have been s t u d i e d i n d e t a i l . The e f f e c t , w h i c h was t o decrease 13, has been f o u n d t o be l a r g e r i n a i r t h a n i n vacuum. F o r PP, when t h e 1 i f e t i m e measurements were p e rf ormed a t t e m p e r a t u r e s above 348K, t h e r a d i a t i o n e f f e c t was s c a r c e 1 y o b s e r v a b l e . However a t l o w t e m p e r a t u r e t h e r a d i a t i
o n e f f e c t was accum u l a t e d and I3 was ,decreased d u r i n g t h e measurements. I r r a d i a t i o n o f Co-SO 7 -r a y up t o t h e dose o f 300 MRad a l s o l e a d t o s i m i l a r d e c r e a s e i n 13, b u t t h e decrease due t o y -i r r a d i a t i o n was n o t as l a r g e as t h a t due t o t h e p o s i t r o n i r r a d i a t i o n . I r r a d i a t i o n e f f e c t o f p o s i t r o n s appears t o be d i f f e r e n t f r o m t h a t o f y -r a y s .
PA i s a u s e f u l t e c h n i q u e t o i n v e s t i g a t e c h a r a c t e r i s t i c s o f m a t e r i a l s . However, as r e p o r t e d by Walender e t a l . 1 PA must be c a r e f u l l y a p p l i e d t o s t u d y p o l y m e r s . A s p o s i t r o n i r r a d i a t i o n i n d u c e s r a d i a t i o n damage t o p o l y m e r s d u r i n g t h e measurement o f PA, i n t e n s i t i e s ( I 3 ) o f l o n g -l i v e d components o f o-Ps decrease g r a d u a l l y w i t h t h e measurement t i m e . They showed t h a t t h e decrease depends on t h e k i n d o f p o l y m e r s . L a r g e d e c r e a s e was o b s e r v e d f o r p o l y p r o p y l e n e (PP), and i t was a tt r i b u t e d t o r a d i c a l s formed by t h e p o s i t r o n i r r a d i a t i o n . However, i t seems t h a t t h e decrease i n Ig i s n o t s i m p l y e x p l a i n e d by r a d i c a l s and t h e r e a r e s e v e r a l f a c t o r s c o n t r i b u t i n g t o i t / 2 , 3 , 4 / .
. E x p e r i m e n t a l
The PA e x p e r i m e n t s were c o n d u c t e d w i t h a c o n v e n t i o n a l f a s t -f a s t c o i n - mm and t h e dose r a t e was e s t i m a t e d t o be 0 . 1 Mrad/h a t m o s t .
3 . R e s u l t s and d i s c u s s i o n 3 . 1 I r r a d i a t i o n e f f e c t on PP and HDPE i n a i r and vacuum I r r a d i a t i o n e f f e c t s o f p o s i t r o n s on PP and h i g h d e n s i t y p o l y e t hy l e n e s (HDPE) were i n v e s t i g a t e d i n vacuum and a i r a t 303 K . I n t e n s The decreases i n I3 o f PP and HDPE i s c o n s i s t e n t w i t h t h e p r e v i o u s r e s u l t s , and A 1 i n a i r i s l a r g e r t h a n t h a t i n vacuum. F i g u r e 1 , F i g u r e 2, I3 v s e l a p s e d t i m e a t 5 d i f f e r e n t I3 v s t i m e a t l o w t e m p e r a t u r e s t e m p e r a t u r e s . Samples were k e p t f o r 2 4 h a t t h e s e t e m p e r a t u r e s i n vacuum and t h e n c o o l e d t o 303K.
i o n , w h i c h produces >C=O g r o u p s i n p o l ymers i r r a d i a t e d i n a i r . The c a r b o n y l groups w i t h i t s l a r g e e l e c t r o n a f f i n i t y may reduce Ps f o r m a t i o n i n p o l y m e r s .

. 2 The i n f l u e n c e a t h i g h t e m p e r a t u r e ( F i g . 1 )
Above 3 4 8 K , I3 was c o n s t a n t and, as soon as t h e t e m p e r a t u r e was r e s t o r e d t o 303K, i t decreased i n t h e same way a s f o r t h e u n i r r a d i a t e d samples, w h i c h i n d i c a t e s i r r a d i a t i o n e f f e c t i s n o t a c c u m u l a t e d a t h i g h t e m p e r a t u r e .
3.3 The i n f l u e n c e a t low t e m p e r a t u r e ( F i g . 2 and F i g . 3 )
F i g u r e 2 shows I3 v s t i m e f o r 6 d i f f e r e n t t e m p e r a t u r e s : f o r f o u r t e m p e r a t u r e cases (260K, 240K, 220K, and 195K), t h e sample temperat u r e s were r e s t o r e d t o 303K a f t e r 48h and f o r 100K a f t e r 93h. These r e s u l t s
i n d i c a t e t h a t , as soon as t h e t e m p e r a t u r e s a r e r e s t o r e d t o 303K, I3 becomes t h e same v a l u e as t h a t o f samples i r r a d i a t e d f o r t h e
same l e n g t h o f t i m e a t 303K.
A t 100K s i m p l y I3 i n c r e a s e s , whereas above lOOK I3 decreases f i r s t and t h e n s t a r t s t o i n c r e a s e .
The t u r ni n g p o i n t f o r i n c r e a s e and t h e amount o f t h e i n c r e a s e depend on t h e t e m p e r a t u r e s . A t 100K, t h e i n c r e a s e i n I g may be e x p l a i n e d b y t h e t e r m i n a t i o n o f m o l e c u l a r m o t i o n / 5 / , w h i c h t a k e s many h o u r s . A l s o r a d ic a l s a r e f r o z e n and hence c r o s s -1 i n k i n g s a r e suppressed. The c r o s s -1 i n k i n g s o c c u r s a t room t e m p e r a t u r e and I3 o f t h e s e samples i n c r e a s e s l o w l y a t 100K. The s l o w i n c r e a s e i s r e l a t e d t o r e l a x a t i o n and can be f i t t e d w i t h t h e s o -c a l l e d V o i g t model. F i g u r e 3 shows t h e f i t t i n g s . t h e dec r e a s e i n I3 was a b o u t 3.7 % f r o m t h a t o f u n i r r a d i a t e d samples. Howeve r t h e d e c r e a s e i n I3 f o r samples i r r a d i a t e d by p o s i t r o n s o u r c e i s a b o u t 5 . 7 % a f t e r 60h: t h e dose b y t h e p o s i t r o n i r r a d i a t i o n can be e s t i m a t e d t o be a t most 0.06MRad. T h i s r e s u l t s u g g e s t s t h a t t h e p o s it r o n i r r a d i a t i o n g i v e s l a r g e r r a d i a t i o n e f f e c t on PP t h a n t h e yi r r a d i a t i o n e f f e c t .
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